Electroosmotic extraction coupled to mass spectrometry analysis of metabolites in live cells.
Quantitative mass spectrometry analysis of metabolites at a single-cell level is critical to understanding the cell functionality and heterogeneity. To preserve cell viability after extraction, the extracted volume needs to be precisely controlled at a subpicoliter-to-picoliter level. Recently, we developed a volume-controlled, and highly sensitive approach for live cell analysis at a single-cell level by integrating electroosmotic extraction and nano-electrospray ionization mass spectrometry (nanoESI MS) analysis. Herein, we use outer epidermal cells of Allium cepa as a model system to present the details of our workflow, including detailed descriptions of the experimental setup for live cell analysis, preparation of the extraction nanopipette, establishment of calibration curves, and extraction and quantification of glucose in an individual onion cell. The capability of this procedure for quantitative live cell analysis has been demonstrated by accurate quantification of glucose in Allium cepa. In principle, our approach is applicable to identification and quantification of metabolites in live mammalian cells.